**Abstract**

**Objectives:** Previously, we reported 5-HT~2A~ receptor- and M~1~ muscarinic acetylcholine receptor (mAChR)-mediated Gα~q~ activation in rat brain membranes (Eur J Pharmacol 726: 109--115, 2014). In this paper, it was noticed that Gα~q~ proteins were also activated by dopamine and (-)-epinephrine, although these effects were much lower than that elicited by 5-HT or carbachol. In the present study, activation of Gα~q~ coupled to dopaminergic and adrenergic receptor was pharmacologically characterized in rat brain membranes.

**Methods:** Receptor-mediated activation of Gα~q~ in rat brain membranes was assessed by guanosine-5'-*O*-(3-\[^35^S\]thio)triphosphate (\[^35^S\]GTPγS) binding/immunoprecipitation assay (Eur J Pharmacol 726: 109--115, 2014), with minor modifications.

**Results:** In cerebral cortical membranes, dopamine and (-)-epinephrine stimulated specific \[^35^S\]GTPγS binding to Gα~q~ in a concentration-dependent manner, with EC~50~ values of 65 and 0.46 µM, to the maximal percent increase over basal binding of 99 and 70 %, respectively. The responses in hippocampus and striatum were lower than those in cerebral cortex for either compound. Pharmacological characterization using a series of dopaminergic and adrenergic compounds indicated that dopamine- and (-)-epinephrine-stimulated \[^35^S\]GTPγS binding to Gα~q~ was mediated through dopamine D~1~-like receptor and α~1~-adrenoceptor, respectively. In these assay systems, however, some compounds behaved against all expectations. For instance, *R*(+)-SCH23390 and SKF83566, both of which were usually regarded as dopamine D~1~-like receptor antagonists, exhibited agonistic effects. The α~1~-adrenoceptor agonist (*R*)-(-)-phenylephrine did not stimulate the specific \[^35^S\]GTPγS binding to Gα~q~. Although oxymetazoline acted as an agonist, this effect appeared to be mediated by 5-HT~2A~ receptor, but not by adrenergic receptors.

**Conclusions:** Functional activation of Gα~q~ proteins coupled to dopamine D~1~-like receptor and α~1~-adrenoceptor is detectable by means of \[^35^S\]GTPγS binding/immunoprecipitation assay in rat brain membranes. Several compounds exhibit curious behaviors in this assay system, for which further investigations are necessary.
